Mutations in endonuclease V that affect both protein-protein association and target site location.
A general mechanism by which proteins locate their target sites within large domains of DNA is a one-dimensional facilitated diffusion process in which the protein scans DNA in a nonspecifically bound state. An electrostatic contribution to this type of mechanism has been previously established. This study was designed to question whether other characteristics of a protein's structure might contribute to the scanning mechanism of target site location. In this regard, T4 endonuclease V was shown to establish an ionic strength dependent monomer-dimer equilibrium in solution. A protein dimer interaction site was postulated to exist along a putative alpha-helix containing amino acid residues 54-62. The conservative substitutions of Phe-60----Leu-60 and Phe-59, Phe-60----Leu-59, Leu-60 resulted in mutant enzymes which remained in the monomeric state independent of the ionic strength of the solution. The target site location mechanism of these mutants has also been altered. Under conditions where wild-type endonuclease V processively scans nontarget DNA, the target location mechanism of the monomeric mutant proteins was shifted toward a less processive search. This decrease in the processivity of the mutants was especially surprising because the nontarget DNA binding affinity was found to be significantly increased. Thus, an additional component of the endonuclease V DNA scanning mechanism appears to be the formation of a stable endonuclease V dimer complex.